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背景：微小 RNA (microRNA)是一类长度在 19-23 个碱基、非编码功能的小
RNA,在许多生物中都有表达。pri-miRNA在细胞内，经过胞核和胞质中一系列的
加工修饰后形成成熟的 miRNA。成熟 microRNA能够通过与靶基因 3’UTR 区结合
形成近完全或不完全的配对,导致靶基因 mRNA 降解,从而调控靶基因的表达。随




































验表明在 MDA-MB-231 细胞株中过表达 miR-33a 能够明显抑制细胞的增值能力，
在敲低 miR-33a的 MCF-7乳腺癌细胞株中，MCF-7细胞株的增殖能力与对照组相








ADAM9和 ROS1在过表达 miR-33a 的乳腺癌细胞中，蛋白表达明显受到抑制。 
结论：MiR-33a在乳腺癌细胞中低表达， miR-33a在体外能够明显抑制乳腺
癌细胞的增殖和转移能力，在体内能够明显抑制乳腺癌瘤球的形成和远处转移。

























Background: MicroRNAs (miRs) are small single-stranded18-22 nt RNAs , 
which function as key negative regulators of post-transcriptional modulation in almost 
all biological processes. Pri-miRNA formed mature miRNA after a series of process 
in the nucleus and cytoplasm.Mature miRNAs regulate the expression of target genes 
by binding to complementary sequences present in mRNA 3’ untranslated region 
(3’UTR) completely or in completely. With the development of biological sequencing 
technology , at present in the human body has been found more than 2500 miRNAs. 
The recent studies show that miRNAs are playing an important role in malignant 
tumor biology function. Such as breast cancer, gastric cancer, colon cancer,liver 
cancer and lung cancer and so on. Breast cancer is the leading cause of cancer-related 
death for women worldwide. There are many dysregulation miRNAs in breast cancer. 
The mechanisms of miRNAs regulating target genes affect the development of tumor 
is one of the hottest research topic at present. 
 Objective: To discover the mechanisms of miR-33a in breast cancer and its 
biological function in breast cancer cells. 
Method:. To determine the exact function of miR-33a in breast cancer, we 
performed real-time PCR and in situ hybridization assays to detect the expression 
level of miR-33a in breast cancer tissues and cell lines. To evaluate the biological 
function of miR-33a in breast cancer, the highly metastatic breast cancer cell line 
MDA-MB-231, which has very low endogenous miR-33a expression, was stably 
transfected with miR-33a by lentiviral infection, whereas endogenous miR-33a was 
knocked down in non-metastatic MCF-7 breast cancer cells via a lentivirus-based 
antagomir expression system. MTT assays, colony formation assays and Transwell 
assays revealed that miR-33 could inhibits proliferation and metastasis. To determine 
the potential mechanism by which miR-33a suppress the tumor growth and metastasis 
of breast cacer cells, four in silico  algorithms(Targetscan, miRanda, mirwalk, and 
Pictar) were used to forecast target  genes of miR-33a, we used qRT-PCR to detect 















MCF-7/sh-mir-33a. At last, Luciferase-reporter activity assay and western blot were 
used to test the results from qRT-PCR to find the target genes of miR-33a in breast 
cancer. 
Results: 1, miR-33a level is downregulated in breast cancer tissues and breast 
cancer cell lines and that it is negatively correlated with the metastatic ability of breast 
cancer cells. 2, miR-33a can inhibit the proliferation of breast cancer cells in vitro. 
3,miR-33a can inhibit the migration, and invasion of breast cancer cells in vitro. 4, 
miR-33a suppresses the tumor growth and lung metastasis of breast cancer cells in 
vivo. 5, ADAM9 and ROS1 are direct targets of miR-33a in breast cancer cells. 
Conclusion：Our data demonstrated that miR-33a is a novel tumor suppressor in 
the progression of breast cancer. MiR-33a expression is inversely associated with the 
proliferation of breast cancer cells , tumor growth and distance metastais. MiR-33a 
might inhibits breast cancer cell proliferation ,tumor growth and distance metastasis 
by targeting ADAM9 and ROS1. ADAM9 and ROS1 are direct downstream targets of 
miR-33a Thus, the mechanism of miR-33a in breast cancer will provide new 
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ROS1 ROS proto-oncogene 1, receptor tyrosine kinase 
Snail snail family zinc finger 1 
SOX9 SRY-box 9 
SDF1 C-X-C motif chemokine ligand 12 
WNT10B Wnt family member 10B 
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的恶性肿瘤中居第二位，仅次于肺癌[1]。2013 年有 232340 美国女性被诊断出乳






































了在乳腺癌中转录因子 Snail 过表达抑制了 FBP1的生成，该过程导致了乳腺癌
细胞摄取大量的葡萄糖从而促进癌细胞内各种蛋白质的合成[8]。此外，有大量的
研究已经证明 miRNA在肿瘤的发生发展中起着重要的作用。Calin 等人在 2002







1.3  乳腺癌的分子靶向治疗 
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